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Computational
Assessments of
Scenarios of
Change for the
Delta
Ecosystem

Determine how multiple drivers of environmental
change would interact to change the Delta and Bay

ecosystem
a USGS

science for a changing world



http://www.usgs.gov/
http://www.calwater.ca.gov/index.html

Future scenarios modeling

 How will Delta ecosystem
respond to climate change
scenarios and
anthropogenic forcing?

e Not trying to predict future
state, just a scenario of
change

e Scenarios less sensitive
to parameter errors than
absolute predictions
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CASCaDE’s Climate Component
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Output
refinement

» Constructed
analogues

* Downscaling

Outputs
 Precipitation
e Temperature
o Humidity




Global
Climate

Models Sea level rise

Observed + Projected*
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Global
Climate
Models

4 Future Scenarios

91
=

— Al HadCM3
Al PCM 2070‘2099
— A2 HadCM3
A2 GFDL2.1
A2 PCM
—B1 HadCM3
—B1 GFDL2.1

Temperature Change (°C)
n
[#]

o

1975 2000 2025 2050 2075 2100

[
Na
o

Precipitation changes, cm/yr

2 3 4 5

Temperature changes, °C

consistent with California Climate Scenarios Assessment, 2006 and 2008

Mike Dettinger, Dan Cayan



Global
Climate

Need to downscale daily:

eair temperature
sprecipitation
chumidity
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CASCaDE’s Watershed Component
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 Management

Outputs

» Reservoir outflows
» Water temperature
» Delta inflows




Snowpack changes by 2060: Knowles et al.

Snowpack Changes Outflow Changes
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Climat.e_Ch_ange Population/Demand Change
* Precipitation
« Temperature Freshwater demand patterns

(e.g., from DWR Bull. 160)

* Humidity
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Outputs

» Reservoir outflows
* Stream temps
 Delta inflows



Downscaling and watershed model
connect climate to the estuary

Global
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CASCaDE’s Delta flow and phytoplankton models
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CASCaDE’s Geomorphology Models
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Suisun Bay'’s subtidal-intertidal habitats

Sea-level rise:

 Increase in water depth
reduces wave-induced shear
stress

* Less erosion, less redistribution

Warming:
e Minor changes in redistribution

Decreased sediment supply:

» Erosion everywhere except
fringes
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CASCaDE’s Invasive Species (Clams) Model
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Statistical
STELLA growth
model of clams
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Other CASCaDE Components
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Challenges

Connectivity to ocean
and watershed

Future local and
global changes
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